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The Human Perturbation of the CO, Budget (2000-2009)
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Efficiency of Natural Sinks
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Global Trend in NPP (1982 - 2009)

AVHRR + MODIS with EOS algorithm

NPP anomaly (Pg C/y)
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Nemani et al 2003, Zhao and Running 2010



Global MODIS NPP Anomaly
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R =-0.89, p < 0.0006

Zhao & Running 2010, Science



Temperature is a control factor of growing
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Average Snow Cover Free Days (2000—2009)

For NH, 125 days snow cover

For SH, 7.5 days snow cover Zhao & Running 2010, Science



NPP over two hemisphere trend (2000-2009)
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For NH, R = 0.39, p < 0.27
For SH, R = 0.87, p < 0.001

Zhao & Running 2010, Science
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ECOLOGY From Running, SW. Science 337 p1458-1459, 2012
A Measurable Pla“etarv Bound arv Terrestrial net primary (plant) production

provides a measurable boundary for human

fur the B i Dsphere consumption of Earth's biclogical resources.
Steven W. Running A\la“ab,e
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Capacity for Bioenergy Production
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THE PROBLEM
Temperature + Precipitation
does NOT show the landscape aridity

Solar radiation Air Humidity
Temperature

Windspeed Veg Leaf Area




Spatial pattern of the 0.05°-resolution global MODIS ET
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IGBP CLIMATE-CHANGE INDEX l

Combining data to expose

SEA-LEVEL RISE
Saa-level rise (millimaters)
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GLOBAL AVERAGE TEMPERATURE
(absolute, degrees C)
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The IGBP climate-change index
combines the four kay metrics that
halp unravel what is happening to

the planet: temperature, carbon dioxide

levels, sea level and Arctic sea ice. The index

combines annual changes in each of these
directly-measured parameters. Each year'’s change is
added to the previous year. Natural variability
sometimes obscuras general trends in these metrics.
By drawing together the four metrics as a single
figure, the IGBP climate-change index exposes the
underlying trend.

200 -
2005 2009

2000 +18

i 1990
+31
M Rising Index
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A retum to the planet's
stable climate
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underlying global-change trends
for the public and policymakers

CURRENT
TRAJECTORIES
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ARCTIC SEA-ICE COVER

Northern hemisphere summer sea-ice minimum
(millions of square kilometers)
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